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© Fragrance microcapsules for fabric conditioning. 



© Composite microcapsules and a method of making the microcapsules t as well as a tumble drier article 
incorporating the microcapsules are described. The microcapsules comprise particles made of a 
emulsifiable mixture of a wax material and a fragrance oil which are embedded in a water solubl 
polymer. The microcapsules have a diameter of less than about 100 microns and are useful for 
incorporation in tumble drier articles to control the release of fragrance in the drier and prevent loss of 
fragrance during processing and storage. 
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1. Field of the Invention 

This invention relates to a water soluble polymer which encapsulates particles made of an emu Is if iable 
mixture of a fragrance and a wax to form microcapsules which are used to improve the deposition of fragrance 
5 onto fabrics. 

2. Background of the Invention 

The use of fragrance to provide a pleasing scent to freshly dried fabrics, as well as to modify or enhance 
10 the fragrance of fabric conditioning articles, is both desirable and well known in the art as illustrated in U.S. 
4,954,285 issued to Wierenga et al. However, the efficient deposition of such perfumes on fabrics as well as 
the manufacturing of fabric conditioning articles has not been achieved to date. The volatile perfumes tend to 
be lost during manufacturing of the tumble drier sheets as well as during their storage and use by the consumer. 
Various techniques have been tried in the prior art to address these problems. In general, these techniques 
15 involve entrapping the volatile fragrance oil with a coating or mixing the oil with a suitable carrier. 

Solid fragrance particles have also been prepared by mixing and absorbing the fragrance oil with a solid 
carrier to deliver fragrance to a product. 

In U.S. 4,152,272 particles are formed from a perfume/wax mixture. The resulting particles are primarily 
incorporated into an aqueous fabric conditioner composition. This type of perfume/wax particle is undesirable 
20 for the manufacture of such particles into a tumble drier sheet because the molten fabric softener actives de- 
posited on the sheets reach temperatures of up to 80°C. Such manufacturing temperatures would cause the 
majority of the perfume containing particles with melting points below the processing temperature to melt, re- 
leasing the majority of the fragrance during manufacturing of the sheets rather than being deposited on the 
drying fabrics. For those wax/perfume particles having melting points above the processing temperature the 
25 perfume is extracted by the molten active softener material. 

In U.S. 4,954,285: 4,536,31 5 and 4,073,996 perfumed oils are mixed and absorbed with an inorganic car- 
rier such as clay or silica to deliver perfume in detergents and fabric softeners. In U.S. 4,326,967 and EP 
334,666 perfumes are emulsified in a wax or solid surfactant and the fragrance oil is released during heat treat- 
ment such as in a drier. 

30 A fragrance containing polymer incorporated in detergent compositions comprising a water soluble poly- 

mer, a water insoluble polymer and a perfume composition which is part of both the water soluble and water 
insoluble polymers is described in U.S. 4,842,761. The two polymers are physically associated with each other 
so that one polymer forms discreet entities in the matrix of the other polymer. 

In general, although these free flowing solid particles provide for the controlled release of the fragrance 
35 oil, the fragrance oil is generally not sufficiently protected so that it is frequently lost or destabilised during 
processing. It is also difficult to extract the fragrance when desired during use. 

In U.S. 4,842,761 the perfume capsules largely depend on increasing size to increase the amount depos- 
ited on clothes or fabrics and compensate for perfume lost during processing. Additionally, the particles require 
a large amount of water (e.g. wash or rinse liquor) to release the fragrance oils. Thus, the polymer matrix of 
40 the '761 patent would not effectively deliver fragrance at the end of the drying cycle. 

Water dispersible polymers have been used to encapsulate fragrance oils in conventional spray drying 
processes as described in U.S. 4,276,312; 3,971,852; 3,821,436; 3,758,223; 3,455,838; 3,159,585 and 
3,091,567. Such solid particles are made by emulsifying fragrance oils into an aqueous solution of the water 
dispersible polymer such as gum arabic, starch or gelatin. The emulsion is then sprayed into a column of hot 
45 air to yield free flowing microcapsules with the oil entrapped or encapsulated inside the water soluble polymer. 
Such spray drying techniques have been widely employed to make encapsulated fragrance particles. However, 
the conventional processes are not suitable for manufacturing the claimed composite microcapsule because 
large aggregates of perfume wax mixture are formed which cannot be spray dried. 

It is thus an object of the invention to provide fragrance encapsulated particles which will prevent the re- 
50 lease and loss of the majority of the fragrance oil during processing, storage and use of fabric conditioning 
articles and which will release the majority of the fragrance onto drying fabrics. 

Additionally, the fragrance particles may be incorporated in a fabric softening composition and applied to 
a dispensing means to produce an article for use in automatic clothes dryers to condition fabrics. 

Another object of the invention is to provide a novel process for forming the claimed microcapsules to avoid 
55 loss of fragrance oils during processing, storage and use. 
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SUMMARY OF THE INVENTION 

The invention lelates to composite microcapsules comprising a water soluble polymer encapsulating indi- 
vidual core particles formed from an emulsif iable mixture of wax and perfume. The emulsif iable mixture has 
5 a melting point of less than 100°C, preferably 35°C-90°C and most preferably from 45°C to 85°C. The emul- 
sif iable mixture should be emulsif iable in an aqueous solution to form core particles with a diameter of less 
than 5 micrometers and preferably less than 1 micrometer. The diameter of the microcapsules is no greater 
than 100 microns and preferably less than about 40 microns. 

The emulsif iable mixture may optionally be combined with a surfactant The microcapsules are prepared 
10 by forming an emulsion of the emulsif iable mixture and the water soluble polymer then spray drying the emul- 
sion to form the microcapsules. The microcapsules may be coated onto a dispensing means for release onto 
fabrics in an automatic clothes drier. In such an application, moisture from the washed fabrics at least partially 
dissolves the water soluble polymer and the perfume diffuses out of the microcapsules or the released core 
particles. Temperatures of the drying cycle in the clothes drier may accelerate the release of the perfume by 
15 melting the wax of the core materials. 

The wax materials which may be used to form the emulsif iable mixture in the invention include hydrocar- 
bons such as paraffin wax and microcrystalline wax. Surfactant materials which may be used may be either 
cationic, anionic or nonionic surfactants such as an ethoxylated primary alcohol nonionic surfactant derived 
from C 16 , 030,040 and C50 average carbon chain length primary alcohols; a fabric softening component; or alkyl 
20 sulphonate. Preferred surfactant materials are an ethoxylated primary alcohol and a cationic fabric softening 
compound, such as a quaternary ammonium compound. 

Suitable water soluble polymers for use in the invention include synthetic polymers and natural or modified 
natural polymers with molecular weights of less than 100,000. 

25 Detailed Description of Preferred Embodiments of the Composites Microcapsules 

The composite microcapsules of the invention may be added to tumble drier articles to provide eventual 
release of perfume compositions onto fabrics. The microcapsules are composed of small particles of an emul- 
sif iable mixture of a wax and perfume composition optionally combined with a surfactant The particles are 

30 individually embedded in a water soluble polymer matrix. Thus multiple release modes are used to deposit the 
perfume fragrance onto fabrics. Specifically the polymer matrix dissolves, partially or completely, upon contact 
with wet fabrics and the perfume of the particles diffuses out. Diffusion is accelerated by melting the wax of 
the particles. The microcapsules may be incorporated in a tumble articles to releasably control the deposition 
of the perfume fragrance onto fabrics during drying. 

35 The water soluble polymer matrix of the microcapsules at least partially dissolves upon contact with wash- 

ed fabrics from a washing cycle. Perfume then may diffuse from released particles or from particles still within 
the partially dissolved polymer material. 

The emulsif iable material has a melting point defined as the highest transition temperature above the point 
where the emulsif iable mixture becomes a flowable liquid, as measured by a conventional Differential Scan- 

40 ning Calorimeter. The core materials should be emulsif iable in an aqueous solution. The melting point of the 
particles is less than about 100°C, preferably about 35°C to about 90°C and most preferably from about 45°C 
to about 85°C. 

In a preferred embodiment, a portion of the composite particles remain on the fabrics intact at the end of 
the drying cycle so that fragrance may be released while the fabrics are being ironed or worn by the consumer. 

45 The microcapsules of the present invention advantageously deposit a greater proportion of fragrance com- 

position on drying clothes than prior art methods used in the art. Additionally, less fragrance is lost during the 
manufacturing of the tumble drier article of the invention. Therefore, less of the perfume composition is needed 
to form the microcapsules to impart a greater proposition of perfume fragrance, such as the top notes of the 
perfume, on fabrics. Diffusion of fragrance is further significantly reduced during storage so that the fragrance 

50 is efficiently used for the purpose intended, rather than perfuming the environment. 

The microcapsules are less than 100 microns in diameter, preferably about 3 to about 100 microns and 
most preferably about 3 to about 40 microns. The particles embedded in the microcapsules have an average 
diameter of about 5 microns and preferably less than 1 micron. Spherical microcapsules are preferred, how- 
ever, any geometric shape known in the art may be used within the scope of the invention. 

55 Preferably the microcapsules are solid at room temperature but may also be in gel form. 
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Emulsif iable Material 

The term "emulsif iable mixture" is used to refer to a mixture of wax and perfume, optionally containing a 
surfactant, which forms an emulsion upon melting and dispersing into water, and has a melting point of less 
5 than about 100°C, preferably 35°C to 90°C and most preferably from 45°C to 85°C. 

The melting point of the emulsif iable mixture is defined as the highest transition temperature (measurable 
by a conventional Differential Scanning Calorimeter) above the melting point at which the emulsifiable liquid 
becomes flowable or pourable. 

The wax of the invention includes hydrocarbons such as paraffins and microcrystalline waxes. The op- 
10 tional surfactant includes cationic surfactants, preferably fabric softening materials; ethoxylated primary alco- 
hol nonionic surfactants, preferably those derived from C 16 , C30, C40 or C50 average carbon chain length alco- 
hols; anionic surfactants such as alkyl sulphonate, polymeric surfactants and mixtures thereof. 

The paraffin and microcrystalline waxes used in the invention are preferably self-emuisifiable, but such 
self-emulsif iable waxes may be combined with non self-emulsif iable waxes to form a material within the scope 
15 of the invention. 

Waxy materials which are contemplated within the scope of the present invention are presented in Table 
1 below: 
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Self -Emulsif iable Waxy Materials 



Type 


Comoanv 
Desicrnation 


Supplier 


Meltina 
Point 


HLB 
Value 


Saponi- 
fication 

Value 


Hydro- 
carbon 


Duroxon 
J-324 


Durachem 1 


105-115 


- 


20-30 


Hydro- 
carbon 


Duroxo 
B-120 


Dura ch em 1 


95-100 


- 


85-100 


Poly- 
ethvlene 


Bestowax 

AO-1539 


Durachem 1 




- 


38-45 


Hydro- 
carbon 


Durmont E 


Durachem 1 


68-72 


- 


80 


Hydro- 
carbon 


Carnauba 
PV-0553 


Durachem 1 


76-80 


- 


12-23 


Hydro- 
carbon 


Dura wax S 


Durachem 1 


70-74 


- 


165-170 


Hydro- 
carbon 


WS-215 


Durachem 1 


48-50 




19 


Nonionic Unithox 
Surfactant 420 


Petrolite 2 


91 


4 




Nonionic Unithox 
Surfactant 450 


Petrolite 2 


90 


10 




Nonionic Unithox 
Surfactant 


Petrolite 2 


105 


10 





Non Self-Emulsif iable Waxy Materials 

Long C3 0-OH - 

Chain Alcohol 

Long C50-OH - 

Chain Alcohol 

L Durachem - Dura Commodities Corp., Atlanta, GA 

2 Petrolite - Petrolite Speciality Polymers Group, Tulsa, OK 

A non self-emulsif iable wax such as Unilin 700 may be combined with a self-emuisif iable wax such as Dur- 
oxon J-324 in approximately equal ratios to form a material within the scope of the invention. The ratio of self- 
emulsif iable wax to non self-emulsif iable wax is preferably in the range of about 1:3 to about 100% self- 
emulsif iable wax, and preferably about 1:1. 

Another embodiment of the invention is the combination of a surfactant such as a cationic fabric softening 
component with a paraffin wax in a ratio of about 1 :1 fabric softening component to wax to form the particles 
in which the perfume composition is embedded. 

Any conventional fabric softening component described below for use to form a tumble drier article may 
be used in combination with a wax or polymeric alcohol to form the particles of the microcapsules. 

5 
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Water Soluble Polymers 

The water soluble polymers which are suitablefor use in the invention include synthetic polymers and natu- 
ral or modified natural polymers with molecular weights of less than 100,000. 
Examples of synthetic water soluble polymers are: 

(1) polyvinyl pyrrolidine; 

(2) water soluble celluloses; 

(3) polyvinyl alcohol; 

(4) ethylene maleic anhydride copolymer; 

(5) methyl vinyl ether maleic anhydride copolymer; 

(6) polyethylene oxides; 

(7) water soluble polyamide or polyester; 

(8) copolymers or homopolymers of acrylic acid such as polyacrylic acid, polystyrene acrylic acid polymers 
or mixtures of two or more; 

Examples of water-soluble hydroxylalkyl and carboxyalkyl cellulose include hydroxyethyl and carboxyme- 
thyl cellulose, hydroxyethyl, and carboxyethyl cellulose, hydroxymethyl and carboxymethyl cellulose, hydrox- 
ypropyl carboxymethyl cellulose, hydroxypropyl methyl carboxyethyl cellulose, hydroxypropyl carboxypropyl 
cellulose, hydroxybutyl carboxymethyl cellulose, and the like. Also useful are alkali metal salts of these car- 
boxyalkyl celluloses, particularly and preferably the sodium and potassium salts. 

Examples of water soluble natural and modified natural polymers are starch, gums and gelatin. Modified 
starch in its myriad of forms, including dextrins, is useful within the invention, as well as hydrolysed gums and 
hydrolysed gelatin. Various modified starches within the scope of the invention are described in Schoch et al., 
U.S. No. 2,876, 160. 

Suitable hydrolysed gums within the invention include gum arabic, larch, pectin, tragacanth, locust bean, 
guar, alginates, carrageenans, cellulose gums such as carboxyl methyl cellulose and karaya. 

Modified starch suitable for the invention has a dextrose equivalent of 0.25 up to about 20, preferably 5 
to 15. 

A wide range of starch hydrolysates having dextrose equivalents of up to 95 are also useful. Until recently 
these starch hydrolysates, also called maltodextrins and dextrins were produced from various starches by acid 
hydrolysis. The hydrolysates resulting from this acid process are not completely soluble in water, and contain 
native starch. Suitable starches are derived from corn, waxy maize, tapioca, etc. 

Perfume compositions 

The perfume composition of the emu Is if iable mixture is characterized as an oil composition which is in- 
soluble but water dispersible and may be either volatile or non-volatile. Perfume compositions should also be 
blended to impart aromas which compliment the products in which the microcapsules will be used. For exam- 
ple, tumble drier sheets may incorporate a lemon scent, woody scent, bouquet fragrance, etc. to impart the 
feeling of cleanliness and fine laundry. 

Deofragrance compositions described in Hooper, U.S. 4,1 34,838 and 4,322,308 herein incorporated by ref- 
erence may be utilized within the present invention. 

Perfume is released from the microcapsules and deposited on fabrics by at least partially dissolving the 
water soluble polymer of the microcapsules. Fragrance diffuses from the exposed or released particles. When 
the temperature is subsequently applied to the particles the wax is substantially melted and the perfume dif- 
fusion rate is accelerated. 

In the preferred embodiment, water left in washed fabrics at the end of the drying cycle substantially dis- 
solves the water soluble polymer of the microcapsules which have deposited on the fabrics mostly by mech- 
anical action in the tumbling dryer. Subsequently as temperatures in the dryer rise from about 40°C upwards 
toward 60-90°C the wax of the deposited particles is substantially melted to release fragrance onto the fabrics 
at the end of the drying cycle. It may be understood that the skilled artisan may select waxes of higher melting 
points to control the release of the majority of the fragrance at the end of the cycle, within the scope of the 
invention. 

In another aspect of the invention the microcapsules may be engineered to provide deposit of the micro- 
capsules on dried fabrics and release of the fragrance only upon ironing using steam and high temperatures. 
Perspiration and body heat may also be used to release fragrance during wear by consumer, an embodiment 
of particular interest when deo-fragrance is used to form the particles. 
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Process 

The composite microcapsules are prepared by spray-drying an aqueous dispersion. The aqueous disper- 
sion is formed by emulsifying together the wax material and fragrance oil to form an emulsified mixture. In a 

5 reaction equipped with a stirrer, temperature controller and condenser. The reactor is heated and maintained 
at a temperature until the wax material and perfume are melted to form a smooth uniform solution. Water is 
then added to the uniform solution to form an aqueous wax/perfume emulsion. The emulsion is then cooled 
and the water soluble polymer is added to form a stable emulsion which is spray-dried to yield solid microcap- 
sules containing particles of wax material and perfume. 

10 If a surfactant is desired, it is added to the emulsified mixture in the reactor. 

Tumble Drier Article 

The formed composite microcapsules may be mixed with an effective amount of a fabric conditioning com- 

15 position and coated onto a dispensing means to form a tumble drier article. Such articles both condition fabrics 
in a tumble drier and impart a pleasant fragrance. The fabric conditioning composition has a preferred melting 
(or softening) point of about 35°C to about 150°C. 

In one embodiment about 0.5% to about 80% of the composite microcapsules are mixed with the fabric 
conditioning composition, preferably about 1% to about 20% microcapsules are mixed with the conditioning 

20 composition and most preferably about 2% to about 1 0% microcapsules are mixed with the conditioning com- 
position. Because the fragrance is incorporated into the microcapsules, fragrance loss during manufacturing, 
storage and use is significantly reduced over sheets containing fragrance incorporated by conventional means 
and by other encapsulation technologies in the art. 

The fabric conditioning composition which may be employed in the invention is coated onto a dispensing 

25 means which effectively releases the fabric conditioning composition in a tumble dryer. Such dispensing 
means can be designed for single usage or for multiple use. One such multi-use article comprises a sponge 
material releasably enclosing enough of the conditioning composition to impart effective fabric softning during 
several drying cycles. This multi-use article can be made by filling a porous sponge with the composition. In 
use, the composition melts and leaches out through the pores of the sponge to soften and condition fabrics. 

30 Such a filled sponge can be used to treat several loads of fabrics in conventional dryers, and has the advantage 
that it can remain in the dryer after use and is not likely to be misplaced or lost 

Another article comprises a cloth or paper bag releasably enclosing the n composition and sealed with a 
hardened plug of the mixture. The action and heat of the dryer opens the bag and releases the composition 
to perform its softening. 

35 A highly preferred article comprises the compositions containing a softener and a compatible organosili- 

cone releasably affixed to a flexible substrate such as a sheet of paper or woven or non-woven cloth substrate. 
When such an article is placed in an automatic laundry dryer, the heat, moisture, distribution forces and tum- 
bling action of the dryer removes the composition from the substrate and deposits it on the fabrics. 

The sheet conformation has several advantages. For example, effective amounts of the compositions for 

40 use in conventional dryers can be easily absorbed onto and into the sheet substrate by a simple dipping or 
padding process. Thus, the end user need not measure the amount of the composition necessary to obtain 
fabric softness and other benefits. Additionally, the flat configuration of the sheet provides a large surface 
are which results in efficient release and distribution of the materials onto fabrics by the tumbling action of the 
dryer. 

45 The substrates used in the article can have a dense, or more preferably, open or porous structure. Exam- 

ples of suitable materials which can be used as substrates herein include paper, woven cloth, and non-woven 
cloth. The term "doth" herein means a woven or non-woven substrate for the articles of manufacture, as dis- 
tinguished from the term "fabric" which encompasses the clothing fabrics being dried in an automatic dryer. 
It is known that most substances are able to absorb a liquid substance to some degree; however, the term 

50 "absorbent", as used herein, is intended to mean a substrate with an absorbent capacity (i.e., a parameter rep- 
resenting a substrate's ability to take up and retain a liquid) from 4 to 12, preferably 5 to 7 times its weight of 
water. 

If the substrate is a foamed plastics material, the absorbent capacity is preferably in the range of 15 to 
22, but some special foams can have an absorbent capacity in the range from 4 to 1 2. 
55 Determination of absorbent capacity values is made by using the capacity t sting procedures described 

in U.S. Federal Specifications (UU-T-595b), modified as follows: 

1 . tap water is used instead of distilled water; 

2. the specimen is immersed for 30 seconds instead of 3 minutes; 
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3. draining time is 15 seconds instead of 1 minute; and 

4. the specimen is immediately weighed on a torsion balance having a pan with turned-up edges. 
Absorbent capacity values are then calculated in accordance with formulae given in said Specification. 

Based on this test, one-ply, dense bleached paper (e.g.. Kraft or bond having a basis weight of about 32 pounds 
5 per 3,000 square feet) has an absorbent capacity of 3.5 to 4; commercially available household one-ply towel 
paper has a value of 5 to 6; and commercially available two-ply household towelling paper has a value of 7 to 
about 9.5. 

Suitable materials which can be used as a substrate in the invention herein include, among others, spong- 
es, paper, and woven and non-woven cloth, all having the necessary absorbency requirement defined above. 

10 The preferred non-woven cloth substrates can generally be defined as adhesively bonded fibrous or fila- 

mentous products having a web or carded fibre structure (where the fibre strength is suitable to allow carding), 
or comprising fibrous mats in which the fibres or filaments are distributed haphazardly or in random array (i.e. 
an array of fibres in a carded web wherein partial orientation of the fibres if frequently present, as well as a 
completely haphazard distributional orientation), or substantially aligned. The fibres or filaments can be natural 

15 (e.g. wool, silk, jute, hemp, cotton, linen, sisal, or ramie) or synthetic (e.g. rayon, cellulose ester, polyvinyl der- 
ivatives, polyolefins, polyamides, or polyesters). 

The preferred absorbent properties are particularly easy to obtain with non-woven cloths and are provided 
merely by building up the thickness of the cloth, i.e., by superimposing a plurality of carded webs or mats to 
a thickness adequate to obtain the necessary absorbent properties, or by allowing a sufficient thickness of 

20 the fibres to deposit on the screen. A diameter or denier of the fibre (generally up to about 1 0 denier) can be 
used, inasmuch as it is the free space between each fibre that makes the thickness of the cloth directly related 
to the absorbent capacity of the doth, and which, further, makes the non-woven cloth especially suitable for 
impregnation with a composition by means of intersectional or capillary action. Thus, any thickness necessary 
to obtain the required absorbent capacity can be used. 

25 When the substrate for the composition is a non-woven cloth made from fibres deposited haphazardly in 

or random array on the screen, the articles exhibit excellent strength in all directions and are not prone to teat 
or separate when used in the automatic clothes dryer. 

Preferably, the non-woven cloth is water-laid or air-laid and is made from cellulosic fibres, particularly from 
regenerated cellulose or rayon. Such non-woven cloth can be lubricated with any standard textile lubricant. 

30^ Preferably, the fibres are from 5mm to 50mm in length and are from 1.5 to 5 denier. Preferably, the fibres are 
at least partially oriented haphazardly, and are adhesively bonded together with a hydrophobic or substantially 
hydrophobic binder-resin. Preferably, the cloth comprises about 70% fibre and 30% binder resin polymer by 
weight and has a basis weight of from about 1 8 to 45g per square meter. 

In applying the fabric conditioning composition to the absorbent substrate, the amount impregnated into 

35 or coated onto the absorbent substrate is conveniently in the weight ratio range of from about 10:1 to 0.5:1 
based on the ratio of total conditioning composition to dry, untreated substrate (fibre plus binder). Preferably, 
the amount ofx the conditioning composition ranges from about 5:1 to about 1:1, most preferably from about 
3:1 to 1:1 by weight of the dry, untreated substrate. 

According to one preferred embodiment of the invention, the dryer sheet substrate is coated by being 

40 passed over a rotogravure applicator roll. In its passage over this roll, the sheet is coated with a thin, uniform 
layer of molten fabric softening composition contained in a rectangular pan at a level of about 12.5g/square 
metre. Passage of the substrate over a cooling roll then solidifies the molten softening composition. This type 
of applicator is used to obtain a uniform homogeneous coating across the sheet. 

Following application of the liquefied composition, the articles are held at room temperature until the com- 

45 position substantially solidifies. The resulting dry articles, prepared at the composition substrate ratios set 
forth above, remain flexible; the sheet articles are suitable for packaging in rolls. The sheet articles can op- 
tionally be slitted or punched to provide a non-blocking aspect at any convenient time if desired during the man- 
ufacturing process. 

The fabric conditioning composition employed in the present invention includes certain fabric softeners 
50 which can be used singly or in admixture with each other. 

Fabric Softener Component 

Fabric softeners suitable for use herein are selected from the following classes of compounds: 
55 (j) Cationic quaternary ammonium salts. The counterion is methyl sulphate or any halide, methyl sulphate 

being preferred for the drier-added articles of the invention. Examples of cationic quaternary ammonium 
salts include, but are not limited to: 

8 
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(1) Acyclic quaternary ammonium salts having at least two Ce-3o» preferably C 12-22 filkyl chains, such 
as: ditallow dimethyl ammonium methylsulphate, di(hydrogenated tallow) dimethyl ammonium methyl- 
sulphate, distearyldimethyl ammonium methylsulphate, dicocodimethyl ammonium methylsulphate 
and the like; 

(2) Cyclic quaternary ammonium salts of the imidazolinium type such as di(hydrogenated tallow) di- 
methyl imidazolinium methylsulphate, 1-ethyiene-bis(2-tallow-1 -methyl) imidazolinium methylsul- 
phate and the like; 

(3) Diamido quaternary ammonium salts such as: methyi-bis(hydrogenated tallow amidoethyl)-2-hy- 
droxyethyl ammonium methyl sulphate, methyl bis(tallowamidoethyl)-2- hydroxy propyl ammonium me- 
thylsulphate and the like; 

(4) Biodegradable quaternary ammonium salts such as N,N-di(tallowoyl-oxy-ethyl)-N,N-dimethyl am- 
monium methyl sulphate and N,N-di(tallowoyl-oxy-propyl)-N,N-dimethyl ammonium methyl sulphate. 
When fabric conditioning compositions employ biodegradable quaternary ammonium salts, the pH of 
the composition is preferably adjusted to between about 2 and about 5. Biodegradable quaternary am- 
monium salts are described, for example, in U.S. 4,137,180; Patents 4,767,547 and 4,789,491. 

(ii) Tertiary fatty amines having at least one and preferably two C 8 to C30, preferably to C 12 to C22, alkyl 
chains. Examples include hardened tallow amine and cyclic amines such as 1-(hydrogenated ta!!ow)ami- 
doethyl-2-(hydrogenated (tallow) imidazoline. Cyclic amines which may be employed for the compositions 
herein are described in U.S. Patent 4,806,255. 

(iii) Carboxylic acids having 8 to 30 carbon atoms and one carboxylic group per molecule. The alkyl portion 
has 8 to 30, preferably 12 to 22 carbon atoms. The alkyl portion may be linear or branched, saturated or 
unsaturated, with linear saturated alkyl preferred. Stearic acid is a preferred fatty acid for use in the com- 
position herein. Examples of these carboxylic acids are commercial grades of stearic acid and the like 
which may contain small amounts of other acids. 

(iv) Esters of polyhydric alcohols such as sorbitan esters or glycerol stearate. Sorbitan esters are the con- 
densation products of sorbitol or iso- sorbitol with fatty acids such as stearic acid. Preferred sorbitan esters 
are monoalkyl. A common example of sorbitan ester is SPAN 60 (ICI) which is a mixture of sorbitan and 
isosorbide stearates. 

(v) Fatty alcohols, ethoxyiated fatty alcohols, alkyl phenols, ethoxylated alkyl phenols, ethoxylated fatty 
amines, ethoxylated monoglycerides and ethoxylated diglycerides. 

(vi) Mineral oils, and polyols such as polyethylene glycol. 

These softeners are more definitively described in U.S. Patent 4,134,838. Preferred fabric softeners for 
use herein are acyclic quaternary ammonium salts, di(hydrogenated)tallow dimethyl ammonium methylsul- 
phate is most preferred for dryer articles of this invention. Especially preferred are mixtures of di(hydrogen- 
ated)tallow dimethyl ammonium methylsulphate with fatty acids, particularly stearic acid. 

The amount of fabric softening composition on a sheet is subject to normal coating parameter such as, 
for example, viscosity and melting point, of the fabric softening component and is typically about 0.5 g to about 
5 g, preferably about 1 g to about 3.5 g. 

Optional ingredients include brighteners or fluorescent agents, colourants, germicides and bactericides. 

The following examples will more fully illustrate the embodiments of this invention. All parts, percentages 
and proportions referred to herein and in the claims are by weight unless otherwise indicated. 

Example 1 

An emulsion containing a blend of a self-emulsif iable wax, a non self-emulsif iable wax and a perfume mix- 
ture dispersed in polyvinyl alcohol solution was prepared by the following process. 20g of the self-emulsif iable 
Duroxon J-324 wax (M.P. 105-115°C, Durachem), 20g of non self-emulsif iable Unilin 700 Wax (M.P. 110°C, 
Petrolite). 0.50g of potassium hydroxide and 20g of deionized water were charged to a 500ml reactor equipped 
with stirrer, temperature controller and condenser. The reactor was heated and maintained at 100°C until all 
the wax melted to form a smooth uniform solution. 16g of boiling deionized water was added slowly to the 
molten water mixture and the temperature was maintained at 100°C until a crystal clear solution was observed. 
Following this, 44g of perfume (ex-lnternatioanl Flavours & Fragrances) was added slowly to the wax mixture 
at 100°C to yield a honey-like viscous solution. 80g of boiling deionized water was then added to the reactor 
to form a milky wax/perfume mixture emulsion. To this emulsion, 136g of polyvinyl alcohol solution (Molecular 
Weight 2,000, 17.6% solid) was added and the emulsion was cooled to 40-50°C with a water bath to form a 
stable emulsion. The resulting emulsion was spray dried at 120°C inlet air temperature using Yamato GA 31 
minisprayer dryer to yield the microcapsule with 40% perfume loading. 
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Example 2 

An emulsion containing a blend of self-emulsif iable wax and perfume dispersed in a polyvinylalcohol sol- 
ution was prepared as follows. To a 1 litre reactor equipped with stirrer, temperature controller and condenser 

5 was charged 45g of self-emulsif iable Unithox 450 wax (m.p. 90°C, Petrol ite). The reactor was heated and main- 
tained at 95°C until all the wax melt 90g of perfume (ex-IFF) was added slowly to the reactor for a period of 
5 to 8 minutes and the temperature was maintained at 90°C to form a clear solution. Following this, 222g of 
hot deionized water (90°C) was added to the mixture of molten wax and perfume to form a milky emulsion. 
390g of polyvinylalcohol solution (Molecular Weight 2,000, 23.1 % solid) was added to the reactor and the emul- 

10 sion was cooled to 40-50°C with a water bath. The resulting emulsion was then spray dried at 1 50°C inlet air 
temperature and 70°C air outlet temperature using Yamato GA31 minispray dryer to make the microcapsule 
with 40% perfume loading. 

Example 3 

15 

An emulsion containing a blend of self-emulsif cable wax and perfume dispersed in a polyvinylalcohol sol- 
ution was prepared as follows. To a 1 litre reactor equipped with stirrer, temperature controller and condenser 
was charged 22.5g of Unithox 450 wax and 22.5g of ditallowdimet hyl ammonium methylsulphate. The reactor 
was heated and maintained at 95°C until all the wax melted. 90g of perfume (ex- IFF) was added slowly to the 

20 reactor for a period of 5 to 8 minutes and the temperature was maintained at 90°C to form a clear solution. 
Following this, 222g of hot deionized water (90°C) was added to the mixture of molten wax and perfume to 
form a milky emulsion. 390g of polyvinylalcohol solution (Molecular Wight 2,000, 23.1% solid) was added to 
the reactor and the emulsion was cooled to 40-50°C with a water bath. The resulting emulsion was then spray 
dried at 150°C inlet air temperature and 70°C air outlet temperature using Yamato GA31 minispray dryer to 

25 make the microcapsule with 40% perfume loading. 

Example 4 

An emulsion containing a blend of self-emulsif iable wax and perfume dispersed in a polyvinylalcohol sol- 
30 ution was prepared as fallows. To a 1 litre reactor equipped with stirrer, temperature controller and condenser 
was charged 45g of self-emulsif iable Unithox 750 wax (m.p. 110°C, Petrolite). The reactor was heated and 
maintained at 95°C until all the wax melted. 90g of perfume (ex- IFF) was added slowly to the reactor for a 
period of 5 to 8 minutes and the temperature was maintained at 90°C to form a clear solution. Following this, 
222g of hot deionized water (90°C) was added to the mixture of molten wax and perfume to form a milky emul- 
35 sion. 390g of polyvinylalcohol solution (Molecular Weight 2,000, 23.1% solid) was added to the reactor and 
the emulsion was cooled to 40-50°C with a water bath. The resulting emulsion was then spray dried at 150°C 
inlet air temperature and 70°C air outlet temperature using Yamato GA31 minispray dryer to make the micro- 
capsule with 40% perfume loading. 

40 Example 5 

An emulsion containing a blend of self-emulsif iable wax and perfume dispersed in a hydrophobically modi- 
fied starch solution was prepared as follows. To a 500ml reactor equipped with stirrer, temperature controller 
and condenser was charged 30g of self-emulsif iable Unithox 450 wax (m.p. 90°C, Petrolite). The reactor was 

45 heated and maintained at 95°C until all the wax melted. 60g of perfume (ex- IFF) was added slowly to the re- 
actor for a period of 5 to 8 minutes and the temperature was maintained at 90°C to form a clear solution. Fol- 
lowing this, 90g of hot deionized water (90°C) was added to the mixture of molten wax and perfume to form 
a milky emulsion. 100g of Capsul solution (National Starch and Chemical Corp., 30% solid) was added to the 
reactor and the emulsion was cooled to 40-50°C with a water bath. The resulting emulsion was then spray 

50 dried at 120°C inlet air temperature and 60°C air outlet temperature using Yamato GA31 minispray dryer to 
make the microcapsule with 50% perfume loading. 

Characteristics of Capsules 

55 The composition and the characteristics of the prepared capsules are shown in Table I. The % washable 

perfume oil is determined by washing the capsule with n-hexane. Two grams of capsule are weighed into a 
Buchner funnel. 40g of hexane is added to the funnel. The hexane is removed by applying vacuum and the 
washed capsule is air dried to a constant weight The % washable oil is then calculated from the amount of 

10 



BNSDOCID: <EP 0539025A2_I_> 



EP 0 539 025 A2 



perfume oil removed and the total oil contained in the capsule. 



Table I 



5 


Capsule 


Composition 


% Washable Oil 




Example 1 


40.8% Perfume, 18.6% Duroxon J-324 
18.6% Uniline 700, 22% PVA 


44% 


10 


Example 2 


40% Perfume, 20% Unithox 450 


1.3% 




40% PVA 






Example 3 


40% Perfume, 10% Unithox 450 


1.6% 


15 




10% Ditallowdimethylammonium Methyl Sulfate 






40% PVA 






Example 4 


/o rci tunic, /u wnitnwsv * 

40% PVA 


O 7CO/. 

w>. f \J tv 


20 


Example 5 


50% Perfume, 25% Unithox 450 
25% CapsuK R > 


66% 



25 Example 6 

This example gives a comparison of the result obtained by using a mixture of nonemulsif iable core material 
for the preparation of perfume/wax microcapsules by the same process described in example 2. 19g of C30 
alcohol(Uniline 425, ex-Petrol ite) was charged into a 500ml reactor. The reactor was heated and maintained 
30 at 95°C until all the wax melted. 19g of perfume (ex IFF) was added slowly to the molten wax and the temper- 
ature was maintained at 90°C to form a clear solution. 114g of hot deionized water was then added to the re- 
actor. Following this addition, 1 52g of polyvinylalcohol solution (25% solid, 2,000 MW) was added to the reactor 
and the reactor was cooled to 40°C with a water bath. It was observed that instead of forming a stable emulsion, 
the wax/perfume mixture formed large aggregates which could not be spray dried. 

35 

Example 7 

A wax and perfume mixture was encapsulated in a modified starch Capsul (ex-National Starch and Chem- 
ical Corp.) using the process described in U.S. Patent 3,091 ,567. Capsul is a modified food starch derived from 

40 waxy maize especially designed for spray drying encapsulation of perfumes and flavours. 40g of Capsul and 
160g of deionized water were added to a 500ml reactor. The reactor was heated and maintained at 90°C until 
all the Capsul dissolved. At the same time, a wax and perfume mixture was prepared by melting 20g of Uniline 
425 wax (ex-Petrolite) and 20g of perfume (ex-IFF) at 90°C. The wax and perfume mixture was added to the 
reactor and agitated with the Capsul solution at 90°C for 30 minutes. The resulting emulsion was then cooled 

45 to 40°C with a water bath. Rather than forming a stable emulsion, the wax and perfume mixture formed large 
aggregates which could not be spray dried. 

Example 8 

so Microcapsules were formed using polyvinyl alcohol by the process described in Example 2. In this example, 

the core material is perfume only, without wax. 40g of perfume (ex-IFF) was emulsified into 164g of polyvinyl 
alcohol (24.5% solid, 2,000 M.W.) to form a stable perfume emulsion. The perfume emulsion was spray dried 
at 120° inlet air temperature and 60°C outlet air temperature using Yamato GA31 minispray dryer. The sprayed 
emulsion was heavily coated on the wall of drying chamber and could not be used to produce free flowing per- 

55 fume capsules. 
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Example 9: Fabric Softener Sheet Preparation 

Fabric softener dryer sheets comprising a perfume-containing fabric softener composition coated on a 
polyester substrate were prepared as follows. The perfume-containing softener active composition was pre- 
pared by admixing 36 grams of perfume microcapsule with 900 grams of molten softener active comprising 
70 wt.% ditallowdimethylammonium methylsulphate and 30 wt.% C 16 _ 18 fatty acid at 75°C for 4-6 minutes. After 
the addition was completed, the molten softener active was transferred to a 3-roller Lyons Bench Coater pre- 
heated to 79°C. The molten softener active was then coated on 9 inches by 11 inches polyester substrate with 
a coating weight 1.6 grams per sheet The perfume microcapsules of Example 2 and Example 3 were used for 
the sheet preparation. The same procedure was also used to make one softener sheet containing 4 wt.% of 
free perfume oil. 

Example 10: Fabric Perfume Odour Test 

This test compares the effectiveness of perfume microcapsule vs. free (non-encapsulated) perfume oil in 
perfume substantivity to fabric after a dryer cycle. In this test, 6 lbs. of freshly washed fabrics are dried for 40 
minutes in a Kenmore electric dryer (Lady Kenmore). At the start of the drying cycle, 9 inches of 11 inches of 
perfume-containing fabric softener sheet is placed on the top of the clothes. Two dryers are used for the test. 
In one drier the sheet containing the free perfume oil is used while the other drier contains the perfume mi- 
crocapsule. At the end of the drying cycle, the fabrics are removed from the dryer. The odour from the treated 
fabrics is compared. Evaluation results (Table II) show that fabrics treated with the sheet containing either Ex- 
ample 2 or Example 3 microcapsules gave stronger perfume odour than those treated with the sheet containing 
the free perfume oil even at a lower total perfume level (1.6 wt% vs. 4 wt.%). 



Table II 





% Perfume 


% Perfume Capsule 


Perfume Odour 


Sheet 1 


4% 


None 


Weak 


Sheet 2 


1.6% 


4% Example 2 


Stronger 


Sheet 3 


1.6% 


4% Example 3 


Stronger 



Claims 

1. A tumble drier article of manufacture adapted for conditioning fabric in an automatic clothes drier com- 
prising: 

(a) an effective amount of a fabric softening composition comprising a fabric softener selected from 
the group consisting of: cation ic quaternary ammonium salts, tertiary fatty amines having at least one 
and preferably two C 8 to 030, alky I groups, carboxylic acids having 8 to 30 carbon atoms and one carboxy 
group per molecule, esters of polyhydric alcohols, fatty alcohols, ethoxylated fatty alcohols, alkyl phe- 
nols, ethoxylated alkyl phenols, ethoxylated fatty amines, ethoxylated monoglycerides, ethoxylated di- 
glycerides, mineral oils, polyols and mixtures thereof; 

(b) spray dried composite microcapsules, each microcapsule material comprising individual particles 
of an emulsif iabte mixture of wax material and a perfume composition, the wax material having a melt- 
ing point below about 100°C and a water soluble polymer selected from the group consisting of a syn- 
thetic polymer, a natural polymer or modified natural polymer having a molecular weight of less than 
100,000 and mixtures thereof wherein the wax material and the perfume composition are dispersed 
in the water soluble polymer; and 

(c) dispensing means for releasing the fabric softening composition and the microcapsules onto fabrics. 

2. The tumble dri r article according to claim 1 wherein th wax material is s lected from the group consisting 
of a hydrocarbon based paraffin wax and a hydrocarb n based microcrystalline wax. 

3. The tumble drier article according to claim 1 wherein the emulsif iable mixture of wax and fragrance oil 
further comprises a surfactant 
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4. The tumble drier article according to claim 3, wherein the surfactant is a nonionic surfactant derived from 
Ci 6 . C30, C 40 or C50 average carbon chain length alcohols, a cat ionic fabric softening component, or mix- 
tures thereof. 

5. The tumble drier article according to claim 3, wherein the surfactant is an ethoxylated primary alcohol or 
a cationic fabric softening compound. 

6. The tumble drier article according to claim 1, wherein the synthetic polymer is a material selected from 
the group consisting of polyvinyl pyrrolidine, a water soluble cellulose, a polyvinyl alcohol, a polyethylene 
oxide, a homo- or copolymer of acrylic acid or methacrylic acid or mixtures thereof, ethylene maleic an- 
hydride copolymer, methyl vinyl ether maleic anhydride copolymer, a water soluble polyamide or polyester, 
or mixtures thereof. 

7. The tumble drier article to claim 6 wherein the synthetic polymer is polyvinyl pyrrolidine or polyvinyl al- 
cohol. 

8. A tumble drier article according to claim 1 wherein the natural polymer is a starch, a gum, or a gelatin. 

9. A tumble drier article according to claim 1 wherein each of the composite microcapsules has a diameter 
of less than 100 microns. 

10. A tumble drier article according to claim 9 wherein each microcapsule has a diameter of about 3 to about 
100 microns. 

11. A tumble drier article according to claim 10 wherein each of the microcapsules has a diameter of about 
3 to about 40 microns. 

12. A tumble drier article according to claim 1 wherein the particles have an average diameter of less than 
about 5 microns. 

13. A tumble drier article according to claim 12 wherein the particles have an average diameter of less than 
about 1 micron. 

14. The tumble drier article according to claim 1 wherein the article comprises about 0.5% to about 80%* of 
the composite microcapsules. 

15. A composite microcapsule carrying a fragrance oil comprising: 

(a) particles composed of an emulsif iable mixture of a wax material and a fragrance oil having a melting 
point of less than about 100°C, each particle being a solid or in acyl form at room temperature and 
having a average diameter of less than about 5 microns; and 

(b) a water soluble polymer encapsulating the particles to form composite microcapsules whereby the 
fragrance oil is released by dissolving the polymer upon contact with a liquid and melting the wax ma- 
terial at a temperature below about 100°C, the microcapsules formed by a spray drying process. 

16. The composite microcapsule according to claim 15, wherein the emulsifiable mixture comprises a wax 
selected from the group consisting of a hydrocarbon based paraffin wax and a hydrocarbon based mi- 
crocrystalline wax. 

17. The composite microcapsule according to claim 1 5, wherein emulsifiable mixture further comprises a sur- 
factant selected from the group consisting of a nonionic surfactant derived from C 16 , C30, C40 or C50 aver- 
age carbon chain length alcohols, a cationic fabric softening component, or mixtures thereof. 

18. The composite microcapsule according to claim 1 5, wherein the water soluble polymer is a synthetic poly- 
mer, natural polymer or a modified natural polymer. 

19. The composite microcapsule according to claim 1 8, wherein the synthetic polymer is a material selected 
from the group consisting of polyvinyl pyrrolidine, a water soluble cellulose, a polyvinyl alcohol, a poly- 
ethylene oxtd , a homo- or copolymer of acrylic acid or methacrylic acid or mixtures th reof, ethylene 
maleic anhydride copolym r, methyl vinyl ether maleic anhydrid cop lym r, a wat r soluble polyamide 
or polyester, or mixtures thereof. 

13 
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20. The composite microcapsule article according to claim 15 wherein each microcapsule has a diameter of 
about 3 to about 100 microns. 

21. The composite microcapsule article according to claim 20 wherein each of the microcapsules has a di- 
ameter of about 3 to about 40 microns. 

22. The composite microcapsule article according to claim 1 5 wherein the particles have an average diameter 
of less than about 5 microns. 

23. A composite microcapsule article according to claim 1 5 wherein the ratio of wax material to the fragrance 
oil is about 1 :4 to about 4:1 . 



15 



24. A process for making a composite microcapsule containing a fragrance oil comprising the steps of. 

(a) selecting a wax material and a fragrance oil to form an emutsif iable mixture with m.p. less than 
100°C; 

(b) selecting a water-soluble polymer; 

(c) melting the emulsif iable mixture in a reactor until a uniform solution is obtained; 

(d) adding water to the uniform solution to form an aqueous emulsion; 

(e) adding the water soluble polymer to the aqueous emulsion and cooling the resulting mixture to form 
a stable emulsion; 

20 (f) spray drying the stable emulsion to yield a composite microcapsule having a diameter of less than 

about 100 microns. 



25 
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